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LIST OF ABBREVIATIONS AND ACRONYMS  

AAQS ambient air quality standards 

AB Assembly Bill 

AERMOD American Meteorological Society/Environmental Protection Agency Regulatory 
Model 

AMIC Agua Mansa Industrial Corridor 
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Basin South Coast Air Basin 

CalEPA California Environmental Protection Agency 

CAPCOA California Air Pollution Control Officers Association 

CARB California Air Resources Board  
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Community Health Perspective 
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EPA United States Environmental Protection Agency 
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HRA  health risk assessment 

I-10 Interstate 10 

MEI  maximum exposed individual 

MICR  maximum individual cancer risk 
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OEHHA  Office of Environmental Health Hazard Assessment 

PM particulate matter 

PM10 particulate matter less than 10 microns in size 

PM2.5 particulate matter less than 2.5 microns in size 

project Agua Mansa Industrial development 

ROG reactive organic gas 
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SB Senate Bill 

SCAQMD South Coast Air Quality Management District 

sf square foot/feet 

SR-60 State Route 60 

State State of California 

TAC  toxic air contaminant 

T-BACT  toxics best available control technology 

μg/m3 millions per microgram per cubic meter 

URF unit risk factor 

USC United States Code 
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1.0 INTRODUCTION 

LSA Associates, Inc. (LSA) has prepared a health risk assessment (HRA) for the proposed Agua Mansa 
Industrial development (project) located in Jurupa Valley, California. The project involves the 
development of two buildings on an undeveloped site for industrial uses. The project is planned to 
be constructed starting in 2019 and is planned to begin operations in 2020. 

An HRA is a process used to estimate the increased health risk levels for people living and/or 
working near a project that emits toxic air contaminants (TACs). An HRA combines the results of 
studies on the health effects of various animal and human exposure to TACs with the results of 
studies that estimate exposure levels at different distances from pollutant sources. The purpose of 
this HRA is to determine the increased cancer and noncancer health risks from project-related 
emissions of TACs in the exhaust of diesel-powered trucks on existing nearby sensitive receptors, 
including residents and workers. 

The City of Jurupa Valley (City) recommends the preparation of an HRA in accordance with policies 
and procedures of the state Office of Environmental Health Hazard Assessment (OEHHA) and the 
South Coast Air Quality Management District (SCAQMD). This HRA evaluates the project against the 
significance criteria established by the SCAQMD and is in compliance with all other applicable 
requirements.  

1.1 BACKGROUND 

This section provides a discussion of regulatory guidance from the California Air Resources Board 
(CARB), the California Air Pollution Control Officers Association (CAPCOA), and the SCAQMD. 

1.1.1 California Air Resources Board Handbook and Technical Advisory 

CARB has developed an Air Quality and Land Use Handbook (CARB Handbook; 2005) and a 
supplement, Strategies to Reduce Air Pollution Exposure Near High-Volume Roadways: Technical 
Advisory (CARB 2017), that are intended to serve as general reference guides for evaluating and 
reducing air pollution impacts associated with new projects that are part of the land use decision-
making process. According to the CARB Handbook, recent air pollution studies have shown an 
association between both respiratory and other noncancer health effects and proximity to high-
traffic roadways. Other studies have shown that diesel exhaust and other cancer-causing chemicals 
emitted from cars and trucks are responsible for much of the overall cancer risk from airborne toxics 
in California. The CARB Handbook recommends that planning agencies recognize that the 
configuration of warehouse and distribution centers can reduce population exposure and risk.  For 
example, locating the main entry and exit points away from sensitive land uses helps to reduce 
cancer risks and other health impacts. 

1.1.2 California Air Pollution Control Officers Association 

In 2009, the CAPCOA published guidance (CAPCOA 2009) on assessing the health risk impacts from 
and to proposed land use projects, focusing on the acute, chronic, and cancer impacts of sources 
affected by the California Environmental Quality Act (CEQA) and recommending procedures to 
identify when a project should undergo further risk evaluation, how to conduct the HRA, how to 
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engage the public, what to do with the results from the HRA, and what mitigation measures may be 
appropriate for various land use projects. 

1.1.3 South Coast Air Quality Management District 

The SCAQMD has its own risk assessment guidelines and required assumptions, Supplemental 
Guidelines for Preparing Risk Assessments for the Air Toxics “Hot Spots” Information and Assessment 
Act (2015). These guidelines incorporate the OEHHA guidance and the options to be used when 
using the CARB’s Hotspots Analysis and Reporting Program Version 2 (HARP 2) program for risk 
assessment calculations. 

1.2 PROJECT LOCATION 

The project site is located at 12340 Agua Mansa Road in the Agua Mansa Industrial Corridor (AMIC) 
of Jurupa Valley, as shown on Figure 1, Project Location. The project site is located approximately 2 
miles north of the State Route 60 (SR-60) freeway and 3.5 miles south of the Interstate 10 (I-10) 
freeway. 

1.3 PROJECT DESCRIPTION 

The project would develop two separate buildings on the project site for industrial uses. Building A 
would be 140,198 square feet (sf) on an 8.94-acre lot, and Building B would be 194,804 sf on a 
14.49-acre lot. The project would also include 234 parking spaces. See Figure 2, Conceptual Site 
Plan. The main freight truck entrance/exits to the proposed warehouse buildings will be on Hall 
Avenue with separate passenger vehicle entrances also on Hall Avenue. The project trucks would 
travel south on Rubidoux Boulevard to the SR-60 freeway and north on Riverside Avenue to the I-10 
freeway. The project includes loading bays along the west side of Building A and the south side of 
Building B, as shown in Figure 3, Sensitive Receptors. The project would generate a daily trip rate of 
1,035 cars, 105 two-axle trucks, 51 three-axle trucks, and 125 four-plus-axle trucks.  

This HRA focuses on the potential health risks to residents and workers near the site, following the 
CARB Handbook, CAPCOA, and SCAQMD guidance and recommendations. It examines the short-
term and long-term potential health effects from emissions of TACs from project operations, 
primarily the exhaust from trucks hauling materials to and from the project site. 

1.4 EXISTING SENSITIVE LAND USES IN THE PROJECT AREA 

Sensitive receptors include residences, schools, hospitals, and similar uses sensitive to air quality. 
The project site is surrounded primarily by industrial and residential development, as shown on 
Figure 3, Sensitive Receptors. The areas adjacent to the project site include the following uses:  

• North: Industrial and residential development in the AMIC in Jurupa Valley. The closest 
residential building is located approximately 550 feet north of the project’s loading docks and the 
closest worker location is located approximately 450 feet north of the project’s loading docks. 

• Northeast: Residential development in the AMIC in unincorporated San Bernardino County. 
• East: Industrial development in the AMIC in San Bernardino County. 
• South: Industrial development in the AMIC in Jurupa Valley. 
• West: Industrial development and undeveloped land in the AMIC in Jurupa Valley. 
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2.0 SETTING 

2.1 REGIONAL AIR QUALITY 

The project site is located in Jurupa Valley, California, which is part of the South Coast Air Basin 
(Basin) and is under the jurisdiction of the SCAQMD.  

2.1.1 Climate/Meteorology 

Air quality in the planning area is not only affected by various emission sources (e.g., mobile and 
industrial), but also by atmospheric conditions (e.g., wind speed, wind direction, temperature, and 
rainfall). The combination of topography, low mixing height, abundant sunshine, and emissions from 
the second-largest urban area in the United States gives the Basin some of the worst air pollution 
problems in the nation. 

The nearest representative meteorological station that provides the American Meteorological 
Society/Environmental Protection Agency Regulatory Model (AERMOD) ready meteorological data is 
the Riverside Airport Meteorological Station, about 6.4 miles from the project site. Figure 4, Project 
Area Wind Patterns, below, shows the windrose from data measured at this station and the wind 
patterns for the project area.  

Figure 4: Project Area Wind Patterns 
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2.1.2 Toxic Air Contaminants 

The public’s exposure to TACs is a significant environmental health issue in the State of California. 
In 1983, the California Legislature enacted a program to identify the health effects of TACs and to 
reduce exposure to these contaminants to protect the public health. The Health and Safety Code 
defines a TAC as “an air pollutant which may cause or contribute to an increase in mortality or in 
serious illness, or which may pose a present or potential hazard to human health.” A substance that 
is listed as a hazardous air pollutant pursuant to subsection (b) of Section 112 of the Federal Act 
(42 United States Code [USC] Section 7412[b]) is a TAC. Under State law, the California 
Environmental Protection Agency (CalEPA), acting through CARB, is authorized to identify a 
substance as a TAC if it determines the substance is an air pollutant that may cause or contribute to 
an increase in mortality or an increase in serious illness, or which may pose a present or potential 
hazard to human health. 

California regulates TACs primarily through Assembly Bill (AB) 1807 (Tanner Air Toxics Act), AB 2588 
(Air Toxics “Hot Spot” Information and Assessment Act of 1987), and Senate Bill (SB) 25, the 
Children's Environmental Health Protection Act. The Tanner Air Toxics Act sets forth a formal 
procedure for CARB to designate substances as TACs. Once TACs are identified, CARB adopts an 
“airborne toxics control measure” for sources that emit designated TACs. If there is a safe threshold 
for a substance at which there is no toxic effect, the control measure must reduce exposure to 
below that threshold. If there is no safe threshold, the measure must incorporate toxics best 
available control technology (T-BACT) to minimize emissions. 

Air toxics from stationary sources are also regulated in California under the Air Toxics “Hot Spot” 
Information and Assessment Act of 1987 (AB 2588). Under AB 2588, TAC emissions from individual 
facilities are quantified and prioritized by the designated air quality management district or air 
pollution control district. High priority facilities are required to perform an HRA and, if specific 
thresholds are exceeded, are required to communicate the results to the public in the form of 
notices and public meetings. 

To date, CARB has designated nearly 200 compounds as TACs. Additionally, CARB has implemented 
control measures for a number of compounds that pose high risks and show potential for effective 
control. The majority of the estimated health risks from TACs can be attributed to relatively few 
compounds, the most important being particulate matter from diesel-fueled engines (diesel 
particulate matter [DPM]). 
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3.0 THRESHOLDS 

3.1 HEALTH RISK ASSESSMENT THRESHOLDS OF SIGNIFICANCE 

Both the State and federal governments have established health-based ambient air quality 
standards (AAQS) for seven air pollutants. For other air pollutants without defined significance 
standards, the definition of substantial pollutant concentrations varies. For TACs, “substantial” is 
taken to mean that the individual health risk exceeds a threshold considered to be a prudent risk 
management level.  

The following limits for maximum individual cancer risk (MICR) and noncancer acute and chronic 
Hazard Index (HI) from project emissions of TACs are considered appropriate for use in determining 
the health risk for projects in the Basin: 

• MICR: MICR is the estimated probability of a maximum exposed individual (MEI) contracting 
cancer as a result of exposure to TACs over a period of 30 years for adults and 9 years for 
children in residential locations and over a period of 25 years for workers. The MICR calculations 
include multi-pathway consideration, when applicable.  

The cumulative increase in MICR that is the sum of the calculated MICR values for all TACs would 
be considered significant if it would result in an increased MICR greater than 10 in 1 million 
(1.0 x 10-5) at any receptor location.  

• Chronic HI: Chronic HI is the ratio of the estimated long-term level of exposure to a TAC for a 
potential MEI to its chronic reference exposure level. The chronic HI calculations include multi-
pathway consideration, when applicable. 

The project would be considered significant if the cumulative increase in total chronic HI for any 
target organ system would exceed 1.0 at any receptor location. 

• Acute HI: Acute HI is the ratio of the estimated maximum 1-hour concentration of a TAC for a 
potential MEI to its acute reference exposure level. 

The project would be considered significant if the cumulative increase in total acute HI for any 
target organ system would exceed 1.0 at any receptor location. 

The SCAQMD CEQA Air Quality Handbook (1993, currently under revision) states that emissions of 
TACs are considered significant if an HRA shows an increased risk of greater than 10 in 1 million. 
Based on guidance from SCAQMD in the document Health Risk Assessment Guidance for Analyzing 
Cancer Risks from Mobile Source Diesel Idling Emissions for CEQA Air Quality Analysis (2003), for the 
purposes of this analysis, the threshold of 10 in 1 million was used as the cancer risk threshold for 
the proposed project. 
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4.0 IMPACTS AND MITIGATION 

4.1 HEALTH RISK ASSESSMENT  

For the purposes of an HRA, short-term emissions are of concern for analyzing acute health impacts, 
and long-term emissions are of concern for analyzing chronic and carcinogenic health impacts. A 
screening-level multi-pathway assessment has been conducted. This technique was chosen as 
recommended in the OEHHA Air Toxic Hot Spots Program Risk Assessment Guidelines (March 2015).  

This HRA has been conducted using three models: the CARB’s California Emissions Factor Model, 
Version 2017 (EMFAC2017) for vehicle emissions factors and percentages of fuel type within the 
overall vehicle fleet, the United States Environmental Protection Agency’s (EPA) AERMOD air 
dispersion model to determine how the TACs would move through the atmosphere after release 
from sources both on site and on surrounding roadways, and the CARB’s Hotspots Analysis and 
Reporting Program (HARP2) model to translate the pollutant concentrations from AERMOD into 
individual health risks at any sensitive receptor locations surrounding the project site. 

This HRA includes analyzing the inhalation, dermal soil, mother’s milk, and homegrown produce 
pathways. This technique was chosen as prescribed in SCAQMD’s Supplemental Guidelines for 
Preparing Risk Assessments for the Air Toxics “Hot Spots” Information and Assessment Act (June 
2015). 

The OEHHA has determined that long-term exposure to diesel exhaust particulates poses the 
highest cancer risk of any TAC it has evaluated. Exposure to diesel exhaust can also have immediate 
health effects. Diesel exhaust can irritate the eyes, nose, throat, and lungs, and it can cause coughs, 
headaches, lightheadedness, and nausea. In studies with human volunteers, DPM made people with 
allergies more susceptible to the materials to which they are allergic, such as dust and pollen. 
Exposure to DPM also causes inflammation in the lungs, which may aggravate chronic respiratory 
symptoms and increase the frequency or intensity of asthma attacks. For risk assessment 
procedures, the OEHHA specifies that the surrogate for whole diesel exhaust is DPM.  

The conservative nature of this analysis is due primarily to the following three factors:  

• The CARB-adopted diesel exhaust unit risk factor (URF) of 300 in 1 million per microgram per 
cubic meter (μg/m3) is based on the upper 95th percentile of estimated risk for each of the 
epidemiological studies used to develop the URF. Therefore, the risk factor is already 
representative of the conservative risk posed by DPM.  

• The risk estimates assume sensitive receptors will be subject to DPM for 24 hours per day, 350 
days per year. As a conservative measure, SCAQMD does not recognize indoor adjustments for 
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residents. However, typical people spend the majority of their time indoors versus remaining 
outdoors for 24 hours per day, 350 days per year.1 

• The exposure to DPM is assumed to be constant for the given period analyzed (i.e., 30 years). 
However, emissions from DPM are expected to substantially decrease in the future with the 
implementation of standard regulatory requirements and technological advancement to reduce 
DPM. 

Improvements over the last 40 years to diesel fuel and diesel engines have resulted in lower 
emissions of some of these contaminants. These improvements have resulted in a 75 percent 
reduction in particle emissions from diesel-powered trucks and other equipment as compared to 
2000 levels, and by 2020, when fully implemented, will result in an 85 percent reduction.2 These 
improvements are anticipated to continue into the foreseeable future.  

4.1.1 Emission Sources 

The first step of an HRA is to characterize the project-related emissions of TACs. According to the 
Agua Mansa Industrial Traffic Impact Analysis (LSA 2020), the project would generate a daily trip 
rate of 1,035 cars, 105 two-axle trucks, 51 three-axle trucks, and 125 four-plus-axle trucks. The 
traffic study also characterized the routes and percentages of the car and truck traffic that would 
travel to and from the project site. While the TAC emissions from gasoline-powered vehicles have a 
small health effect compared to DPM, this HRA includes all the traffic information described and 
both gasoline- and diesel-powered vehicle emissions. For the diesel exhaust emissions, it is sufficient 
to only consider the DPM (particulate matter less than 10 microns in diameter [PM10] and 
particulate matter less than 2.5 microns in size [PM2.5]) portions of the exhaust; all the TACs for the 
gasoline exhaust emissions are contained in the reactive organic gas (ROG) emissions. Using 
speciation data from CARB, the emission rates of the TAC components are derived from the total 
ROG emissions. 

The vehicles associated with the project were assumed to operate 24 hours per day, 7 days per 
week, and 52 weeks per year. The project trucks operate in two modes: stationary idling and moving 
on and off the site. The emissions from trucks while idling result in a much higher concentration of 
TACs at nearby sensitive receptors compared to the emissions from moving trucks. This is due to the 
dispersion of emissions that occurs with distance and with travel of the vehicle. For this HRA, the 
truck travel emissions were modeled as a series of volume sources along on-site buildings and 
driveways and along truck routes to the I-10 and SR-60 freeways. These sources cover the 
anticipated primary truck routes as shown on Figure 5, Overall Modeling Layout, with the dark blue  
                                                      
1 In May 1991, the CARB Research Division, in association with the University of California, Berkeley, 

published research findings titled Activity Patterns of California Residents. The findings of that study 
indicate that on average, adults and adolescents in California spent almost 15 hours per day inside their 
homes and 6 hours in other indoor locations, for a total of 21 hours (87 percent of the day). About 2 hours 
per day were spent in transit, and just over 1 hour per day was spent in outdoor locations. 

2 California Environmental Protection Agency (CalEPA), Office of Environmental Health Hazard Assessment 
(OEHHA), and American Lung Association of California. 2001. Health Effects of Diesel Exhaust. May 21, 
2001. Website: oehha.ca.gov/air/health-effects-diesel-exhaust, accessed May 2018. 
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line. While it is possible that a few trucks could take other routes, the small number of trucks going 
on any routes other than those identified as the main routes would not add substantial amounts of 
TACs along those routes. LSA assumed vehicles traveling on site would maneuver slowly, averaging 
approximately 5 miles per hour (mph), and that vehicles traveling on roadways would average 
35 mph. 

The idling emissions of trucks operating on the project site were modeled as individual point sources 
at idling locations along the planned loading docks for both buildings, shown on Figure 5 as red dots. 
While the idling times of the trucks are regulated to be no more than 5 minutes, it is possible the 
trucks will stop at the loading dock and one or two other areas on site during a single delivery. For 
the purposes of this HRA, the idling times per delivery were conservatively assumed to be 15 
minutes per delivery.  

EMFAC2017 was used to determine the emissions factors of idling and operating diesel trucks to 
determine the total emissions of PM10. While the TAC of concern from diesel trucks is DPM, 
EMFAC2017 does not include emissions factors for this TAC. DPM is a component of the overall 
exhaust from the project-related trucks. This HRA conservatively assumes the DPM emissions are 
equal to the PM10 emissions when actually the DPM is only a portion of the overall PM10 in the truck 
exhaust. While it is expected that the truck emissions rate will continue to reduce over time, an HRA 
only allows for a single emission rate to represent the entire 25- or 30-year exposure period. The use 
of emissions factors for the year 2025 was selected for this HRA to be conservative. For instance, 
based on operations starting in 2020, using emissions factors for a 2026 vehicle fleet (the midpoint 
of the 9-year exposure period) or using emissions for a 2036 vehicle fleet (the midpoint of the 30-
year exposure period) could be used; however, either of these would be less conservative. 

The tables in Appendix A show the development of the exhaust emission rates for the trucks while 
operating both on the project site and on the roadways as described in the project traffic study. The 
tables show the average daily traffic for the entire project on each stretch of road by vehicle 
category. The percentage within each vehicle category that is diesel powered (from EMFAC2017) 
and the PM10, PM2.5, and ROG emissions factors for each vehicle category at the average vehicle 
speed of 5 mph on site and 35 mph on roadways are also shown. Because the AERMOD dispersion 
model cannot use emissions in grams per mile, emissions are converted to grams per second. The 
same derivation is repeated for ROG emissions from gasoline-powered vehicles (all TAC emissions 
from gasoline exhaust are contained in the ROG emissions).  

Table A shows the development of the exhaust emission rates for the trucks while idling on the 
project site. These emissions are equally divided among the 11 point sources located at all the 
loading dock areas for the two project buildings. These are depicted on Figures 5 and 6 as red circles 
next to the project buildings. Emissions data results are shown in Table A using the idling emissions 
factors from EMFAC2017 for these trucks, combined with the total truck count, and assuming 
15 minutes of idling per trip. 
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Table A: Agua Mansa Industrial Truck Idling Emission Rates 

Facility Hours/ 
Day 

Trucks/ 
Day1 

Trucks/ 
Hour 

Diesel Idle Exhaust per 
Vehicle (g/hr)2 Idle Time 

(min/trip)3 

Idle Exhaust Diesel 
(g/hr) 

PM10 PM2.5 PM10 PM2.5 
Loading Dock 24 282 11.7 0.00010 0.00010 15 0.0003 0.0003 
Source: LSA Associates, Inc. (March 2020). 
1  Agua Mansa Industrial Traffic Impact Analysis (LSA 2020). Note that each truck visit comprises two trips, one to arrive and one to 

depart.  
2  CARB EMFAC2017 idling emissions factors for 2020 MHDT & HHDT diesel trucks. 
3  This table assumes each truck idles for 15 minutes per trip to account for multiple stops (i.e., at an entry check-in, loading/unloading, 

and miscellaneous on-site activities). 
CARB = California Air Resources Board 
EMFAC2017 = California Emissions Factor Model, Version 2017 
g/hr = grams per hour 
HHDT = Heavy-Heavy-Duty Truck  
min/trip = minutes per trip 

MHDT =  Medium heavy-duty truck 
mph = miles per hour 
PM10 = particulate matter less than 10 microns in diameter 
PM2.5 = particulate matter less than 2.5 microns in diameter 

 
It was assumed the trucks would idle using their main engines rather than an auxiliary power unit 
(APU) or plugging in to shore power throughout their time at the project site. This is a very 
conservative assumption, as the loading docks are required to have electrical hookups and the 
trucks to have the ability to run their accessories from that electricity, so it is likely that the trucks 
would only be operating on their own power when arriving or departing. CARB has developed plans 
(CARB 2017) to transition to near-zero-emission technologies and ultimately zero-emission 
technologies. These will be phased in over time, possibly beginning in the 2020 decade and 
extending out to 2050. 

4.1.2 American Meteorological Society/Environmental Protection Agency Regulatory 
Model Dispersion Modeling 

In order to assess the dispersion of emissions associated with the project, air dispersion modeling 
was performed using AERMOD. The model is approved by the EPA when estimating the air quality 
impacts associated with point and fugitive sources in simple and complex terrain. The model was 
used to calculate the annual average and short duration (e.g., 1-hour) pollutant concentrations 
associated with each emitting source. Inputs for each emitting source were based on the 
characterizations described above. Details of these inputs are shown in Appendix B. 

For the volume sources used to represent on-road mobile source activity, vertical (sigma z) 
dispersion parameters were developed as described in the EPA guidance for trucks. Horizontal 
(sigma y) dispersion parameters were generated by dividing the source separation distance by a 
standard deviation of 2.15, as described in the EPA guidance. For the truck idling locations, 
individual point sources represent the idling at all the loading docks by points spread along all 
loading dock locations and the total idling emissions spread equally. For all the idling sources, the 
release height was set to the approximate truck exhaust stack height of 12 feet, a temperature of 
200°F, a flow rate of 50 meters per second, and an exhaust pipe diameter of 4 inches. Because 
building wake effects (building downwash) influences can significantly increase concentrations for 
receptors located downwind of the building close to the emissions source, the proposed new 
buildings were included with a building height of 45 feet for Building A and 44 feet for Building B. 
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The model requires additional input parameters, including local meteorology. Due to the model’s 
sensitivity to individual parameters (e.g., wind speed, temperature, and direction), the EPA 
recommends meteorological data used as input into dispersion models be selected on the basis of 
relative spatial and temporal conditions that exist in the area of concern. As such, 5 years of 
meteorological data from SCAQMD’s Riverside-Rubidoux Monitoring Station1 (the nearest available) 
was used to represent local weather conditions and prevailing winds. 

Receptors were placed in an approximately 2.5- by 5-mile grid, as shown on Figure 5, from west of 
Linden Avenue to east of Market Street, and from north of the I-10 to south of the SR-60 to 
characterize the regional risk levels. Additionally, discrete receptors were places at the location of all 
sensitive receptors surrounding the proposed project site.  

4.1.3 Hotspots Analysis and Reporting Program Modeling 

CARB’s HARP2 model is a tool that assists with the programmatic requirements of the Air Toxics 
“Hot Spots” Program (AB 2588). HARP2 was used to translate the TAC concentrations from AERMOD 
into long-term carcinogenic and chronic, and short-term acute health risk levels following the 
guidance in the SCAQMD risk assessment guidelines (2015) for residents and workers. These 
guidelines specify a minimum set of TAC pathways and HARP2 modeling options for the carcinogenic 
assessment. To estimate chronic noncancer risks at residential receptors, the “OEHHA-Derived 
Method” risk-calculation option was used. Following the OEHHA guidance (2015), an 8-hour chronic 
noncancer risk was calculated for residential receptors because the project would operate more 
than 8 hours per day and 5 days per week.  

The dose-response relationship for a specific pollutant describes the association between exposure 
and the observed response (health effect). In other words, the relationship estimates how different 
levels of exposure to a pollutant change the likelihood and severity of health effects. The dose-
response relationship (the response occurring with increasing doses) varies with each pollutant, 
individual sensitivity, and type of health effect. Combining the results of the emission 
characterization and dispersion modeling described above with the dose-response assessment gives 
an estimate of the increased health risk for an individual exposed to the maximum predicted long-
term concentrations of TACs. 

4.1.4 Acute Project-Related Emission Impacts 

Exposure to TACs from vehicle exhaust can result in immediate health effects. However, 
according to the rulemaking in CARB’s Identifying Particulate Emissions from Diesel-Fueled Engines 
as a Toxic Air Contaminant (1998), the available data from studies of humans exposed to 
diesel exhaust are not sufficient for deriving an acute noncancer health risk guidance value. 
Emissions from gasoline-powered vehicles do contain TACs with short-term acute health effects. The 
acute health risks from the project’s on-site truck activity and roadway traffic are shown in Table B.  

                                                      
1 South Coast Air Quality Management District (SCAQMD). Meteorological Data for AERMOD. Website: 

http://www.aqmd.gov/home/library/air-quality-data-studies/meteorological-data/data-for-aermod, 
accessed November 2017. 
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Table B: Health Risk Levels for Existing Residents Near the Project Site 

Location 

Maximum Cancer 
Risk 

 (risk per million) 

Maximum Noncancer 
Chronic Risk 

 (Hazard Index) 

Maximum Noncancer 
Acute Risk 

 (Hazard Index) 
Residential Risks 0.12 in 1 million 0.00011 0.0003 
Worker Risks 0.03 in 1 million 0.0003 0.0004 
SCAQMD Significance Threshold 10 1.0 1.0 
Significant? No No No 
Source: Compiled by LSA Associates, Inc. (March 2020). 
SCAQMD = South Coast Air Quality Management District 

 

 
The Acute HI for the residential MEI would be 0.0003, and for the worker, the MEI would be 0.0004; 
both are less than the threshold of 1.0. 

4.1.5 Carcinogenic and Chronic Project-Related Emission Impacts 

The carcinogenic and chronic health risks from the proposed project are also shown in Table B. The 
residential risk incorporates both the risk for a child living in a nearby residence for 9 years (the 
standard period of time for child risk) and an adult living in a nearby residence for 30 years 
(considered a conservative period of time for an individual to live in any one residence). The 
maximum cancer risk for the residential MEI would be 0.12 in 1 million, less than the threshold of 10 
in 1 million. Figure 6, 30 Year Cancer Risk Levels, shows the extent of the 0.3 in 1 million cancer risk 
level. The maximum cancer risk for the worker MEI would be 0.03 in 1 million, also less than the 
threshold of 10 in 1 million. The chronic health risks from the project’s on-site and roadway traffic 
are shown in Table B.  

As these results show, all health risk levels to nearby residents and workers from project-related 
emissions of TAC would be well below SCAQMD’s HRA thresholds. No significant health risk would 
occur from project-related truck traffic, and no mitigation is necessary. Appendix B provides the 
HARP modeling reports and AERMOD information. 

Dennis Taylor
Author: Is the revised sentence acceptable?
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APPENDIX A 
 

EMISSION FACTORS FOR VEHICLES AND HEALTH RISK ASSESSMENT 
EMISSION RATES 

 



EMFAC2017 Model Output Used to Determine I-405 Vehicle Emissions Factors

EMFAC2017 Emission Rates
Region Type: Air Basin
Region: South Coast
Calendar Year: 2025
Season: Annual
Vehicle Classification: EMFAC2011 Categories

Speed VMT ROG PM10 PM2.5
Region CalYr Season Veh_Class Fuel (miles/hr) (miles/day) (gms/mile) (gms/mile) (gms/mile)

South Coast 2025 Annual Aggreg Light Veh GAS 5 609,734 0.0282453 0.003441528 0.003170399

South Coast 2025 Annual Aggreg Light Veh GAS 10 2,354,892 0.0702159 0.00848296 0.00781666

South Coast 2025 Annual Aggreg Light Veh GAS 15 6,138,317 0.1229777 0.014865289 0.013701105

South Coast 2025 Annual Aggreg Light Veh GAS 20 17,975,593 0.2554581 0.030939222 0.028522789

South Coast 2025 Annual Aggreg Light Veh GAS 25 37,943,884 0.40454 0.048874928 0.045067373

South Coast 2025 Annual Aggreg Light Veh GAS 30 42,386,143 0.35588 0.042945839 0.039608695

South Coast 2025 Annual Aggreg Light Veh GAS 35 24,294,293 0.1682376 0.020317148 0.018742252

South Coast 2025 Annual Aggreg Light Veh GAS 40 17,638,182 0.1061959 0.012774432 0.011786486

South Coast 2025 Annual Aggreg Light Veh GAS 45 14,559,106 0.080448 0.009657383 0.008911701

South Coast 2025 Annual Aggreg Light Veh GAS 50 13,420,136 0.0713631 0.008583337 0.007921483

South Coast 2025 Annual Aggreg Light Veh GAS 55 12,158,383 0.065127 0.00788884 0.007281377

South Coast 2025 Annual Aggreg Light Veh GAS 60 16,430,118 0.0930489 0.011475649 0.010593579

South Coast 2025 Annual Aggreg Light Veh GAS 65 7,870,401 0.049098 0.006129221 0.005661521

South Coast 2025 Annual Aggreg Light Veh GAS 70 3,176 2.115E-05 2.71478E-06 2.51756E-06

South Coast 2025 Annual Aggreg Light Veh DSL 5 11,228 0.0159524 0.001816548 0.001676366

South Coast 2025 Annual Aggreg Light Veh DSL 10 41,160 0.0415848 0.004715827 0.004353099

South Coast 2025 Annual Aggreg Light Veh DSL 15 105,827 0.0732741 0.008405098 0.00776133

South Coast 2025 Annual Aggreg Light Veh DSL 20 291,214 0.1588381 0.018528452 0.017111023

South Coast 2025 Annual Aggreg Light Veh DSL 25 589,945 0.2598252 0.030382967 0.028061769

South Coast 2025 Annual Aggreg Light Veh DSL 30 706,340 0.2162245 0.02538164 0.02346202

South Coast 2025 Annual Aggreg Light Veh DSL 35 470,404 0.0914935 0.010850687 0.010047225

South Coast 2025 Annual Aggreg Light Veh DSL 40 392,308 0.0534989 0.006383952 0.005924427

South Coast 2025 Annual Aggreg Light Veh DSL 45 337,107 0.0399876 0.004788173 0.004447886

South Coast 2025 Annual Aggreg Light Veh DSL 50 352,016 0.0338104 0.004155 0.003870194

South Coast 2025 Annual Aggreg Light Veh DSL 55 403,156 0.029006 0.00380194 0.003559836

South Coast 2025 Annual Aggreg Light Veh DSL 60 772,849 0.0422317 0.00648029 0.006117955

South Coast 2025 Annual Aggreg Light Veh DSL 65 559,769 0.0288086 0.004720715 0.004483835

South Coast 2025 Annual Aggreg Light Veh DSL 70 435 0.0108844 0.001768174 0.001690621

South Coast 2025 Annual T6 instate heavy DSL 5 1737.717415 0.0008786 4.48394E-05 4.28996E-05

South Coast 2025 Annual T6 instate heavy DSL 10 5618.263428 0.0022859 0.000129686 0.000124075

South Coast 2025 Annual T6 instate heavy DSL 15 15055.375 0.0042134 0.000292264 0.000279621

South Coast 2025 Annual T6 instate heavy DSL 20 41478.83604 0.0082155 0.000702124 0.00067175

South Coast 2025 Annual T6 instate heavy DSL 25 86368.19684 0.0125563 0.001322217 0.001265019

South Coast 2025 Annual T6 instate heavy DSL 30 110863.9038 0.0119551 0.001566145 0.001498394

South Coast 2025 Annual T6 instate heavy DSL 35 82998.737 0.0066467 0.001096945 0.001049492

South Coast 2025 Annual T6 instate heavy DSL 40 87592.10819 0.0052193 0.001097332 0.001049861

South Coast 2025 Annual T6 instate heavy DSL 45 87310.97611 0.0038836 0.001050297 0.001004862

South Coast 2025 Annual T6 instate heavy DSL 50 90153.34364 0.00301 0.001054838 0.001009206

South Coast 2025 Annual T6 instate heavy DSL 55 95700.46321 0.0024206 0.001103089 0.001055369

South Coast 2025 Annual T6 instate heavy DSL 60 128037.0397 0.0028333 0.001471674 0.00140801

South Coast 2025 Annual T6 instate heavy DSL 65 101270.2946 0.002241 0.001164013 0.001113659

South Coast 2025 Annual T6 instate heavy DSL 70 72.0864118 1.595E-06 8.2857E-07 7.92727E-07

South Coast 2025 Annual T6 instate small DSL 5 4432.107009 0.0045735 0.000354771 0.000339423

South Coast 2025 Annual T6 instate small DSL 10 14329.57079 0.0113523 0.001086015 0.001039035

South Coast 2025 Annual T6 instate small DSL 15 38399.24288 0.0172267 0.002629636 0.002515879

South Coast 2025 Annual T6 instate small DSL 20 105793.1735 0.0270124 0.006557341 0.006273674

South Coast 2025 Annual T6 instate small DSL 25 220285.0056 0.0427509 0.012821012 0.01226638

South Coast 2025 Annual T6 instate small DSL 30 282762.1344 0.0445048 0.016160013 0.015460938

South Coast 2025 Annual T6 instate small DSL 35 211691.0844 0.0272116 0.012325024 0.011791849

South Coast 2025 Annual T6 instate small DSL 40 223406.6329 0.0236648 0.013712961 0.013119744

South Coast 2025 Annual T6 instate small DSL 45 222689.596 0.0196782 0.014832792 0.014191132

South Coast 2025 Annual T6 instate small DSL 50 229939.1505 0.0172443 0.016989389 0.016254436

South Coast 2025 Annual T6 instate small DSL 55 244087.2665 0.0159082 0.020310059 0.019431455

South Coast 2025 Annual T6 instate small DSL 60 326562.798 0.020065 0.028944159 0.027692047

South Coast 2025 Annual T6 instate small DSL 65 258293.3098 0.0158703 0.022893246 0.021902894

South Coast 2025 Annual T6 instate small DSL 70 183.8588301 1.13E-05 1.62959E-05 1.5591E-05

South Coast 2025 Annual T6TS GAS 5 1489.485939 0.000857 1.0733E-05 9.8686E-06

South Coast 2025 Annual T6TS GAS 10 5208.249519 0.0019017 2.37113E-05 2.18016E-05

South Coast 2025 Annual T6TS GAS 15 13650.12523 0.00334 4.14218E-05 3.80858E-05

South Coast 2025 Annual T6TS GAS 20 35294.34488 0.0061053 7.53097E-05 6.92445E-05

These EFs are 
derived by 

factoring EFs for 
LDA, LDT1, 

LDT2, LHD1, 
LHD2, MDV, 

MH, Motorcoach, 
and SBUS by 

VMT for each to 
get a weighted 
aggregate set of 

EFs.

These EFs are 
derived by 

factoring EFs for 
LDA, LDT1, 

LDT2, LHD1, 
LHD2, MDV, 

MH, Motorcoach, 
and SBUS by 

VMT for each to 
get a weighted 
aggregate set of 

EFs.
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EMFAC2017 Model Output Used to Determine I-405 Vehicle Emissions Factors

South Coast 2025 Annual T6TS GAS 25 69211.70176 0.0089272 0.00010954 0.000100718

South Coast 2025 Annual T6TS GAS 30 82333.11034 0.0083441 0.000101947 9.37362E-05

South Coast 2025 Annual T6TS GAS 35 60150.22701 0.0050494 6.14572E-05 5.65076E-05

South Coast 2025 Annual T6TS GAS 40 62342.38084 0.004583 5.54312E-05 5.09669E-05

South Coast 2025 Annual T6TS GAS 45 60070.42004 0.0040718 4.90157E-05 4.50682E-05

South Coast 2025 Annual T6TS GAS 50 60151.79737 0.0039557 4.74975E-05 4.36722E-05

South Coast 2025 Annual T6TS GAS 55 60122.29822 0.004035 4.84421E-05 4.45407E-05

South Coast 2025 Annual T6TS GAS 60 65375.06349 0.0046923 5.66716E-05 5.21074E-05

South Coast 2025 Annual T6TS GAS 65 52861.89038 0.0043077 5.19814E-05 4.7795E-05

South Coast 2025 Annual T6TS GAS 70 44.84573404 3.97E-06 4.79092E-08 4.40508E-08

South Coast 2025 Annual T7 Public DSL 5 168.1561358 0.0001507 2.99088E-05 2.8615E-05

South Coast 2025 Annual T7 Public DSL 10 555.5933951 0.0003916 8.42319E-05 8.05881E-05

South Coast 2025 Annual T7 Public DSL 15 1499.417292 0.0006278 0.000163507 0.000156434

South Coast 2025 Annual T7 Public DSL 20 4225.223358 0.0009996 0.00033407 0.000319619

South Coast 2025 Annual T7 Public DSL 25 8890.206371 0.0015228 0.00059103 0.000565463

South Coast 2025 Annual T7 Public DSL 30 12047.08902 0.0016321 0.000709582 0.000678886

South Coast 2025 Annual T7 Public DSL 35 9335.875447 0.0010105 0.000496484 0.000475006

South Coast 2025 Annual T7 Public DSL 40 8993.022623 0.0007927 0.000443456 0.000424272

South Coast 2025 Annual T7 Public DSL 45 8594.868525 0.000637 0.000406545 0.000388958

South Coast 2025 Annual T7 Public DSL 50 9255.951429 0.0006047 0.000436614 0.000417726

South Coast 2025 Annual T7 Public DSL 55 11025.72615 0.000674 0.00053977 0.00051642

South Coast 2025 Annual T7 Public DSL 60 19325.8825 0.0011741 0.000975936 0.000933718

South Coast 2025 Annual T7 Public DSL 65 15317.28834 0.0009306 0.000773507 0.000740045

South Coast 2025 Annual T7 Public DSL 70 11.16065494 6.78E-07 5.63601E-07 5.3922E-07

South Coast 2025 Annual T7IS GAS 5 161.1567311 0.0004807 9.43486E-07 8.67894E-07

South Coast 2025 Annual T7IS GAS 10 563.5128504 0.00106 2.08427E-06 1.91736E-06

South Coast 2025 Annual T7IS GAS 15 1476.891794 0.0018501 3.64093E-06 3.34953E-06

South Coast 2025 Annual T7IS GAS 20 3818.714294 0.0033609 6.61939E-06 6.0899E-06

South Coast 2025 Annual T7IS GAS 25 7488.443709 0.0048848 9.62773E-06 8.85799E-06

South Coast 2025 Annual T7IS GAS 30 8908.130366 0.00454 8.96006E-06 8.24405E-06

South Coast 2025 Annual T7IS GAS 35 6508.026498 0.002733 5.40128E-06 4.96986E-06

South Coast 2025 Annual T7IS GAS 40 6745.209231 0.0024681 4.87154E-06 4.48259E-06

South Coast 2025 Annual T7IS GAS 45 6499.391687 0.0021833 4.30761E-06 3.96382E-06

South Coast 2025 Annual T7IS GAS 50 6508.196405 0.0021135 4.1741E-06 3.84106E-06

South Coast 2025 Annual T7IS GAS 55 6505.004709 0.0021503 4.25704E-06 3.91747E-06

South Coast 2025 Annual T7IS GAS 60 7073.333995 0.0024976 4.98018E-06 4.583E-06

South Coast 2025 Annual T7IS GAS 65 5719.456109 0.0022901 4.56798E-06 4.20371E-06

South Coast 2025 Annual T7IS GAS 70 4.852138387 2.11E-06 4.21012E-09 3.8744E-09

Idling Emissions Factors PM10 PM2.5
Region CalYr Season Veh_Class Fuel (gms/hr) (gms/hr)
South Coast 2025 Annual T6 Instate Small DSL 5.61E-05 5.37E-05
South Coast 2025 Annual T7 DSL 1.47E-04 1.41E-04

These Efs are the IDLEX daily regional 
tons/day rates divided by the truck population 
and 24 hrs/day.
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Agua Mansa Industrial

Building A
Manufacturing 140.2 TSF

Trips/Unit (Cars) 3.089
Trips/Unit (2‐Axle Trucks) 0.314
Trips/Unit (3‐Axle Trucks) 0.153
Trips/Unit (4+ Axle Trucks) 0.374
Trips/Unit (Total) 3.930

Trip Generation (Cars) 433
Trip Generation (2‐Axle Trucks) 44
Trip Generation (3‐Axle Trucks) 21
Trip Generation (4+ Axle Trucks) 52
Trip Generation (Total) 551

Building B
Manufacturing 194.8 TSF

Trips/Unit (Cars) 3.089
Trips/Unit (2‐Axle Trucks) 0.314
Trips/Unit (3‐Axle Trucks) 0.153
Trips/Unit (4+ Axle Trucks) 0.374
Trips/Unit (Total) 3.930

Trip Generation (Cars) 602
Trip Generation (2‐Axle Trucks) 61
Trip Generation (3‐Axle Trucks) 30
Trip Generation (4+ Axle Trucks) 73
Trip Generation (Total) 766

Summary
Trip Generation (Cars) 1,035
Trip Generation (2-Axle Trucks) 105
Trip Generation (3-Axle Trucks) 51
Trip Generation (4+ Axle Trucks) 125
Trip Generation (Total) 1,317

Note: From Traffic Study (November 2018)
TSF = Thousand Square-Feet

Project Trip Generation

DailyLand Uses Units

The trip generation was developed using rates from the Institute of Transportation Engineers (ITE) 
Trip Generation Manual (10th Edition) for Land Use 140 – “Manufacturing.” The resulting trips were 
converted to trucks and passenger vehicles based on the vehicle mix from the City of Fontana's Truck 
Trip Generation Study (August 2003). As such, 78.6% of project traffic will be passenger vehicles 
and 21.4% of project traffic will be trucks. All truck trips were converted to passenger car 
equivalents (PCEs) using a 1.5 PCE factor for 2-axle trucks, 2.0 for 3-axle trucks, and 3.0 for 4- and 
more axle trucks.

P:\CRN1801\HRA\Background\HRA Coords & EmRates.xlsx\TripGen (11/20/2018)
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APPENDIX B 
 

AERMOD OUTPUT AND HARP RESULTS 
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